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ABSTRACT : PURPOSE: To enable a delay pulse test at a high frequency equivalent to an internal 

clock by generating a high-frequency clock signal based on an input clock and generating 
a delay pulse with the same delay width as the period thereof. 

CONSTITUTION: A PLL circuit 40 converts 33MHz low-frequency clock which is inputted 
10 to 100MHz high-frequency clock signal, and supplies it to an additional clock circuit 50. 
The circuit 50 starts generating a clock (a delay pulse comprising two pulse waves) at the 
same interval as the high-frequency clock frequency generated internally by the circuit 40. 
An order circuit block 30 of scan path design successively outputs 12 data every time it 
receives clocks by inputting 1 1 data, and forms a shift register on testing. In a delay pulse 
test mode where a select signal 14 is L, the circuit 50 distributes generated clocks to each 
latch circuit 31 , thus executing the delay pulse test of the block 30 in terms of AC. 
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[000 1] 

> • f'^^WLmzn.':>x^^^m.^m'^-^'^tswmm<jy^m. 

> • /tA (Scan Path) WmZfKltnnm(l>^^'^%1$^ 
• n)\,7s (Delay Pulse) S£»<&ff;5:;t.5ifi^#ftflj|5i 
[0 0 0 2] 

(Gate Array) ;Jci-®AS I C (Application Specific 
Integrated Circuit : ^m^Tz.^MVf. 

^i^m'^i^m.mzmm^x^Tz. 
[0 0 0 3] s^. #i!c®yn-fex 

(««g) . y-x}yif (ijjt) ;^j:<i:®iaiLie;^j: 
i*) ^£«iT$!!ig$n^«(D;l, ®jS=3A KttS^$i^< o 

TtriTF43Ah©ja»{c;&:^, bfc;}?oT. #:^pirx 
*{C5^ 2/ :7'75SiE^tfi!ifp-r-5*iS«^ St^a hf * ;r 1 1 

^^J) *A:^fSttfc{c. A*$nfc#7^x h . /ti'- 

43. 7-X h . /'?3'->tt, ^^(DUSk^mi (L S I T^x 

[0 0 0 4] *l|fr*«jteIK{4. «l^-fa-|5iS!S 
•fe. OR. AND. NOTy-h/j:<i:05J;5(c. HKCD 

^^ii^'tdinmx-noi^xzi^-^x'^^^^m'm m 
nmx&^. mmji^ii, m.^iimmt. xijy'—s't 
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^Wlu<^u. mif-m^\t. mzxtsn 

^' - > T o T fcfEtC^lt b T V ^ ^ F^SB^Ii t Oiffl^lir 

— HT?ttrtlSro#7 5/5^lilSS;&^->'J 7;i'iKojtMfC^0 
^■oX\':><D'^y h ' V'J7.if ( r;^+-v> •Z'^;:^ (Sc 
an Path) lilSSJ tfeVi'S) ^l^^-V^^^o\zWtWct 

S/£iti^ n 2/ ^A^jfs t K ±0 t^t©:? U y zf 
D (Level Sensitive Scan Design) \t7.^^> • 

[0 0 0 5] • yi7>iPi8Sfi. ±mvrc^oiz7- 

—J itt, ffi^PaWilMcDfcJS), «S;?lHlg§*tiE#tclbfP 
t-^ctV^^^WCt^Vi^, «3J;tlf0 5(a){C^-rx=1^-\' 

x<r>'^S[\zwiti.<D'D -y^yv-zf -vuv -fxzma^-t. "r—^ 

n -y ■:f/)i'^<DXtl ^ -y 5^ Ufc^^^T^iKi^ D 7 U -y ^ 

• 7P>yy*WcWtifcSi®ttli0^c«5), J*:<D^"f5 30 

>i/X'MK>2,ti^^7'-i' (f i'3:fc*.5feff-rSD7'J -y 

LSHC?^LT«, l^|[|5©7'J-y7'- 70-yi^[HIgS(Dm 
^iSTRf^CDt^SglciS^LT, S&fl^^n-y^^traS^wPBl 

(mswmm) ^c'uy^tvxnmvx. mm-r^ 

mz. mm^<Dmmm^(Dm^. &^<Dm!fmmit 
f'-^<^mm^'i^tfrmiz^ay;7iz'^':>xmmmzm 

■5, -eUT, M#©SSf^^JCt)>:7n.y>:7 . x=t^3.-;^te 
<7)AJWXWI!i$<^P>y^^»3i[ISR-|CLT) . X^!^-*- 

[0 0 0 6] ^^m{^^m^^^^^-r^m<D 
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L\z^-DXi>\-^(Dmmu!^mm. (^^^pi^-sls 15^7.^' 

tiit. ^M<Df^mm^<Dm^m&§k (*ii3omhz) s 

m(Dmi^m&^x\tmmrji^\ hf)^vrs.f)i'b, 5omh 
z-^i 0 oMHzu E(ommt3.-!7 ay ^mnvi, Zfu— 
•^\z^^7^-hx\-m^x^u\,-^, mms.<b\i. 

LS \ 7-7.9 -^^'^wsk^ (.n-yit- 

^>X-:iP-F) ±CD-f >yi7^'>X©;^§SrSltT. 
U>^>i^S:^L^t>*^5,-e*^, ^fe. LS 15^X5' 
-• ^fiSii^ (/'?7*-v>x - Tj^-H) J:CD^jS#fi© 

□ •yi'ff^i:LTgt:i£fc;^<;S;S75^e.-efe-5o ii6^& 
f? D >y ^<D^gB*^?>©A*®Fo1SS:liIjg-r.5fcise){c«. 

SS) <Di7ayi7^m^^^ZLiihm^<bn^^ L*^L, 
ffi^iSi'P-yi'Srfflt.s^c^^, ^^©«)fPjiS^&^<« 

[0 0 0 73 ;a:*3. ummm (ls i^^xa'-) sr&s 
[0 0 0 8] miE. 'r>7^;ut±*tmssr-5DX2, dx 

4^. tIS I BMttt^le^hP— mTy-f)l ' =i> 
lfa.-i5'ti:;)Sftrara%LfcPowe r PC6 0 3 (Po 
we r PC«3fel BMttOSgl^^) COi^lCSOMH 
zBt±Ti!if^f -5)7'P-t-y9-***Sit{c;^j:DooS^, ;i 

[0 0 0 9] 

[0 0 10] *MBjoS;^-£)SWH, efel^^»r©fc«6ro 

^, 

[0 0 113 
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^ 1 <Dmm^h^m 1 a •y^m^^9vm^i^^^f]^ 
^^Tm 1 (Dmmj: o ts^.^ 2 t>^B 2 oi. □ 

'So 

10 0 133 ^ft^ ^%m(Dm3<Dmmit. x^v> • 
^y^^±i$t^^^^ a.^mmmzmi^r^^m{mm 

^izm-zfi.^Tm 1 C7)ji»5^ 0 hm^m 2 o^wsfeo^ 

2®5'n.;,^tt#S^^^^^D.;,^^^g5^^ ^20 
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[0 0 15] L*.LT. *%D^fcJ:ntf, ifci^Wffi^a^ 
CO 0 1 63 *5g?go$e,C^t&©B6<i, 

[0 0 1 73 

1 83 A. -N^#fl^«fl5I8 S^.y^g)MtBt: 

OOtt. Am;^ (I/O) AtyKl 0-i. ffi-^-a-HK 
:/n.;/V720<!:, flSi!=l5iSS:/D.>^7 3 0i, PLLUJK 

f 0 0 1 93 I /Oy'?.;, H 1 Ott. ^HSgiSg^ (ig^i^ 

^^L^) 5^-y:/ioo 
m-^^^—^^x^r^tz^fDx-fifAonyY. 
30 '^mmm(D^uy^m^t:^\m^tztb<ony\ia>m 

iC, X^^y.^y (SI) .A>;,H1 1. X^^y. 

h (SO) • K ] 2, TESr.ONyty H 1 3. SEL 
ECT/t.y K 1 4 *ti6s, S I H 1 1 tt. WifFm^-y 
D i7 3 0 Of*9g|54^a8^^tffl©-> U 7;i. . 7^-^*, ^ 
eK©LS I:rX^-;5.6IB^A*t-^rcS&fi!)fc(7>T$ 

s ony K 1 2 tt, JWJ?|niK:/n ^ 3 o f*«i 

t)©T*^. TEST.ONA.^ K 1 3 tSELECT/t H 

1 4 #jpe<,^ P <;/ 5 0 ©Sftf^an^ffl 

[0 0 2 03 ^^it0K:rD.;,^2ot«HJ?:|5iK:^n.v 
oofflfflj^frfe,^-r-5BgiKT*o, 2^^Bjj 

[0 0 2 13 mffn^fUyiPZQ^^^ m^a^^y^^ 

K (etT, SRL (Shift Regis terLatch) ifcli^) 
3 l-TM^!!J$tlTViS. -»®SRL3 l-tt, x^ 

^> ' nxWtm\zU^-Z^yi^ ^XVm.n^\z\tyy)7 
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^i:.o\Zti-oX\^^, ^UT. limiHl?S:7'o-y:5' 3 0± 
^iiL/TtS. S I H 1 1 &:frLTv'«J7';WC97'- 
9 1 1 t>JC. □ i7 S OA 

[0 0 2 2] PLL (Phase Lock Loop) I512§4 0«. 

Wr. PLL(HlSS4 0 S:ffltvTti-5, t-?i*?^. I/O 
/-^•y K 1 0:d^6tt?S:*0*^i;;5;^^ea®<S^iSlgcTib 
SSSMHzWi'ayirtrA^LT*^. PLL|pFJS4 
0 {r«toT!Kl3fgG) 1 0 Q\AWz(DnW^\ZUv^\^ 
T. ^i^O(*iDe<Ji' D y i^lHlK 5 0 lrCLK_in i: UT#ti^ 
f-SIRT*^, 1 0 OMHz tV:>5^lgSfcli. nSfji^e. 

Vi, PLL|Hll^4 O©[^g5«iE£tt0 2{C«aj3^L'T&-5 
(^) . 

[0 0 2 3] #i)nfl<i^7P-/e7iHi8S5 ott. wj?=iHiiS:/p 20 

z(i\zi^\.-zmm^(n>^uv^m^ (CLK-out) ^ 

SS4 0*^e.rtgPWiC|^iL/fc^n-/i7<»^ (CLK_iD) £ 
SCtBtoT, ^:©i^oytJ;^»IStlli;raH (1 0 OM 
Hz ffb 2 X 1 0 - 'U>W) T 2%cDA;i/7;iS^^^L 
T. #SRL 3 1 •■•(C<5'a-y^{g#CLK-outiLT^J-gB 

[0 0 2 4] ifc, {^jD^^D>;/^tiIK5 Oli, 1/0/1 30 
H 1 3, 1 4©&^*^e,A:^$nSTEST_0N«^RafS 
ELECm^fCckoT^aSjiiSS&f^^- H**iJffl!T^*«fc 

1tVb(Dm^-r:$>^o -tiS-t)-^. SELECTffl^TiiA-l' (Big 
h) - k'<;K:D|igtt5^«y:7'l 0 Q^tmnfD-t-^V—iy^ 
>NfT?fcD. •W-toWi7D-y^lHl!S5 0«PLLIh18S4 0 
tf'^X-hVrz 1 0 0 MH z CD) ^'Py^^ff^ 

(CLK.in) «r-5-©iSfi-S RL 3 1 -JC^J-BST-S. j£ 

t£.^=f>( • AJWX) S:#SRL 3 1 • -«C5>ffi-r-5, 
— TEST_ONm#»i, #Jn]69^J7ay^EI^5 0fc?:*L 

t). #ijnWi'n'y:?lHl?S5 0 fiTEST.ONfi^^tA'l' • U 
[0 0 2 5] B. PLLEIgS 50 
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5 2 ti, *Slffi«S|l:?iJffl plil;^£ P L L IhIK 4 0 
SreU^LTVi^. [g0{C*3^>T. PLL|hIK4 0(3, 1 
/niJ>MlaIK4 1 ffimiSdlgS 4 2 ffi^gg^-rJU 
iJ'4 3t, T>:?'4 4t, «JES«iai«SlHl!S (VCO) 
4 5t, l/m5J-^|5I?§4 6a:-e«|j«$n-&, 

[0 0 2 6] i>^|HI8S4 1, 4 6^i^&»*3iS4}■©- 
^tC■r-&lHIK■T?^.D. l/ni)-MlHlSS4 Ittl/OAy 

Kl 0?£^M.T^gi5*^&A*UXt^^ny^r©MafelSf I 
«-l/ntcL, ^fc. l/m5i-JflIsI8S4 6«VC04 5 
*tai:^bfc:^&fe f . * l/mJC-r-SiplC^^cTl'i 
•5. feffiifciilHli^4 21S. &^i'^lHFK4 1. 4 6©{il:^ 
M»i»f./n. f./mSA*U p#*Jt«l^T-€-<Z> 
f 1 /n - f-./mtCltCSJL3t^Me^Sffi;bt--5. 
i^tC/cCoTli-i). ClCO^Sff^tt, {g;^7^'Jl/^'4 3 

-e<£^ig<Dy'fXgB4i-75t|^*$n. 7>7'4 4-ciiiii$ 
nrd^s, VC0 4 sfcwmsBEv. tUTA^sn^ 

J;5C;^coTi.i^<, vc04 5ti, SiPIt-^®;^^^*^ 

L&**oT. 11K4 2, 4 3, 4 4. 4 5, 4 6TtS^ 

^JSSc f o^SJ'fbi^-B-T. f i/ni fo/m©©:ffl^:— 
aS■li■•5J;^lC73:•pT^^^. ^LxT^ fi/n. f,/m 

[0 0 2 7] PLLI5IK4 0*tPyi7 4^ffiTtt. A:^iM 
fi/n = f»/m - (1) 

*Sfig5i-r'5(0-e. VC04 5<Da*)^s»f tsc; 

(2) p y $ n-5 r t tc;»i2>. 
fo = m - fi/n — (2) 

[0 0 2 8] *IIJSW-C«. ^1.a5*^e»CDA;'3i'P>yi' f 
i«3 3MHz;'5:OT. m/n= 3 i:?S:-S<i:^tc&^i-;^ 
|pl?&4 1. 4 6®A^;*-^'$gg:^-r^C^{Cj;oT, 

0 0®l^g6i7n5;5^ 1 0 0 MH z n y 
^CLILin*^fiS:-r^ r i:*tT#^|RT$.-5. 

[0 0 2 9] fj:*3, PLLlHlgSeWJ, miKEL^c:J;^(C 
KlCi^»-Ca&D. 0 2lc*-rffiJSlwK^$n^t>®-^« 

[0 0 3 0] c. {iWii^uyi7mn 

m 3 fCtt. *SgS£^JtC?lJffl BJtg^^Cf^SDWi' Uy^Mf&b 
O©l¥8Bift«^Sr0i|^L.TVi^. isJ^iCiStiT, ■f^iOM 
i7n.yi7l3IK5 Ott, 6<B©D:7>J s/T'- 7Py:/ (D 
FF) 5 1, 5 2, 5 3, 5 4, 5 5, 5 6 t. NOT 
y— heii, 4ia(DAND'ir— h6 2, 6 3, 6 4, 

6 5<h. ORy-h6 6t. •feW^^S'lHlSSS 7 

[0 0 3 1] &DFF5i -fi. Xtim^^'.^<r>i;ny 



(6) 



tt),DFF 5 1. 5 2, 5 5ttPLLI5IK4 0©ta* 
(CLK_in) ^£^0**CLK«^{CAn, -?-(DASC5D F 
F5 3. 5 4. 5 6«NOT>r-h6l&:fM.TCKL in 
^CLKiS^lZSi:m^.ijVX\,^^, DFF5 Ui 

- h 6 2 ®-:^OA;^ig?iD F F 5 2 itC^A-STV^ 
DFF5 2tt, -?-®Si|iKai:^7NQ^ANDy-h6 

DFF5 1®ifJ;^Q (DFF5 1_Q) tDFFS 
2 0S«aj*NQ (DFF5 2_NQ) d 

FF5 5tANDd^-h6 4©)K;^CAnTV.^, DF 
F 5 5 ^■Ottl:*jQSANDy- h 6 5 OA*«^(D 
:^l'#ATt,>^. DFF5 3tt, DFFSira^fcTE 
ST_ON»^^A:^LT. -e®aj*Q$ANDy-h6 3 
®-*®A*S«^iDFF5 4<!:{C#^TV^^. DFF 

A:^3Si^fC#ATU^. ANDi^-h6 3fi. DFF 5 
SOiti^Q (DFF53_Q) <hDFF5 40Sfeft}* 
NQ {DFF5 4_NQ) DFF5 6tA 

ND^^-h6 4a5^;^fcAtlTl..^, AND^-h6 4 
tt, ANDy-K6 2©aj;^tAND^7^-h6 3C9tt5^ 
«ifeSffl*ORy-h6 60-;&CDA^^?tCAnT^. 

DFF5 6«, ^©aJAQ^ANDy-hesote 
;^®A;^«g^(C^ATI.iS, ANDy-h6 5tt DF 
F55®ai;^Q (DFF55_Q) tDFF560ffi^ 
Q (DFF5 6_Q) <D^mm^ORy-]^6e<Dm^ 
OA;?jj8T-{CAtlXViS. ORy-N6 6tt, AND^^ 

-he 4, 6 5<7)^iiiti(Dmmm^h-ox±ui7^rm^ 

6 7®A;f7ffl^A{CAnTt^^. •fe^^5'lHFK6 7«, 
^^f3. A:?J«^B{CPLLIiISS4 OCDWmK in^A 
nSitfetc. SA;f7SS^Jc^a5;$>SCOSBLECm^^A 

n (CLK_out) tLT, IISl^lHl?§r^D,;,^3 0c5^9«, 

C0 0 3 2J a4{Cfi, ftJD«Ji^n.;,i.tnl«i5 0WOS 
D F F 5 1 ...^05^.^ 5 . 

/t;i.XIS^|I# (a 4 (a)) ta^cD:t-;i.— >3VB# 

(1114 (b)) ifr4^{JT^LTt^^. 

[0 0 3 3] w • /t;P>^as»&ff;5:54g^, 04 
(aX^TK-Tcfc^tr. D-. L"^;i.®SELECm^*tA:^$ 

DFF5 l«*®i;p.^^<53^^j.^^f, (Tz) Izmm 
UT^-oai;?7QS/W • ^-<;Hcfei;s, DFF 5 2 
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tt> DFF5 l_Q<£Stt®^X. ^©^^COD^n>;;i;o 
3i-S±J&tO (T,) fc^MLT^^roRK/H^NQan- 
• ^^JUzmC^. ^LT. ANDy-h6 2fi, DF 

F5 l_Q<!:DFF5 2_NQcO^Stt^i^X, T, 
~T,<DPpl;«(tA-r • W-^;l.*tii^-r^, DFF 
5 3tt. i'0.yi^CIJ[_in*K<EA;>jLTViS<D-C TEST 
-ONff^^VN^ . U^JUzm^Lfz^^^^ni^ay^^o 
iLt.T/)tO (TO JcraMJUT^ota^QSAi- . l^/sc 
>'^{C^l;•5. DFF5 4tt. DFF5 3_Q$§tt^^ 

R^mtlNQ^a- • U^,UzmC:&. -g-LT, AND 
y~h6 3li, DFF5 3_QiDFF5 4_NQ©|| 

So SSJC. AND>5''-h6 4fi, ANDy-h6 2 

6 3(Dmmm^ii-or, mmT^^T^oymtzifA-f • I 

-<;P*m;?Jt- S, DFF5 5«. ANDir-h6 2©aS 

**VN-f . u-<mzmcft'^mm(^i7ayi7<DiL^±t)i 

0 (Ts) JCPMLT-€-©ajAQ$A^- . U^}],iz^ 

5 6tt, AND^-h6 3cDaj:^*VW • 
fc»S«0®irD.>i;c7)3i^T*«D (TO izmtlBLT^ 

f©3i-&T*tO (To) tClBJKflLT^CDai^Q^n-. 
U-t;HCM'r. ANDy-h6 5tt, DFF5 5_Qt 
DFF5 6_Q®l,a«^i^-^^ S*Sfm~Ta©|igfc 

tt/W . u-;;i.*ai;^t-^. ^LT. oRy-K6 6 

tt. ANDy--h6 4, 6 5©|Siaia*ioT. il#^jT 
' ~T3 -Ts ©KtA-f . l^'^JP^ffiJSf ^ c 

JO CD«^, SELECm^tio-. p^;!.;^^-^.^ -bui^^^nr 

tH;^CLK_oui{i. a«©i^n>;.i7^^CLK-int|B|i;|!BISI 

[0 0_3 4] ii'ft-O^-'^l.— >3>|^(c«, 04 
(b)fC7r:-rj;5{c, A-f ■ \^^)VaiS^immnt)iXi]^ 
tlTV^^. #*6?J5'O«>i?|aigS5 0|^OD 

FF5 1-^«. m4(i)tni^\zmi^t:bffi. -fel./. 

j0 0 3 5] ;S::te, Xti^ a y ^ tmcmmcD/VlP^Hi 

[0 0 3 6] *^J£«(c^5i|£^^^^gfg5i 0 
fc#trt,<DT«*. ■r;i^3^. LS l**o^31IaIK« 

50 Ltji^ti^^ P^^^^4 0^ttmmi^ayi;m^5 0i: 
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CO 0 3 71 £t±, ^^(D^mm^^mvrjiiti'b, *§6 

[0 0 3 8] 

[0 0 3 9] Ufc*toT. *5gegfC«S^|iigflt«ISgie 

A:^ D (cao'tiTiffl^^Sfjf^B* t |sl Dit^WHS/M^ 



C121iS®flg*;^cift9!] 

[01] *5§?g^ftSLfc¥j»<*:mW[iIi^Op 

m2] El 2 «, ¥«{*:m?sii?s 1 0 0 izmm-simup 

[031 03tt, ^inWi'Oyi'llISSS 0®«*£S:^L 

[04] 04 f*DnW^'n-yi7[Hl»S5 Ort©^7U >y 

0, ^r)mi^6<}iZ\t. 0 4 (aXiT^-r k-f • nJUXtti^ 
B9©:5''f 5>i^ • 5^A'-h?£^-r0. 04(b)ttli^© 

•So 

[0 51 0 5 (a)ttX^rA'> • /l:^^ft^n}fc|5I?SO- 

ji'Xtim-r^mizi^ayi/izxti-r^m^ (x-y k • 

[??^o^b;J] 

iO 1 0- I /OA^/ K, 1 1 " S Wli/ H, 12 -SO/1 
y H. 1 3 •••TEST_ON/t>v 1 4 -SELECT/I >y 2 
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■yuy^m^, 5 1, 5 2, 53, 54, 55, 5 6- 
D:7'J •yT'- 70-/::^. 6 1-NOTy— h. 6 2. 6 
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